6-Hydroxydopamine induces cystatin C-mediated cysteine protease suppression and cathepsin D activation.
Alteration in the lysosomal system (LS) may represent a central mechanism in neurodegeneration. 6-Hydroxydopamine (6-OHDA) induces oxidative stress and cell death in catecholaminergic cells. The LS and caspases participate in apoptosis, although the mechanism(s) that is involved is not completely understood. Here, we show that Pheochromocytoma (PC12) cells exposed to 6-OHDA results in lysosomal dysregulation, caspase activation and cell death. Cells exposed to 6-OHDA increased expression and release of cystatin C (CC) and suppressed cathepsin B (CB). CB activity significantly declined 24h following exposure to 6-OHDA, however neutralization of CC restored CB activity. Cathepsin D (CD) and caspase-3 activity also increased following exposure to 6-OHDA. Inhibition of CD and caspase-3 with pepstatin A (PA) and DEVD-Cho, respectively, attenuated the 6-OHDA induced cell death at 48 and 72 h. However, the CB inhibitor CA-074 Me failed to protect cells. Additionally, poly-ADP-ribose polymerase (PARP) cleavage was evaluated after exposure to 6-OHDA and PA, CA-074 Me, and DEVD-Cho. Only DEVD-Cho significantly decreased PARP cleavage following exposure to 6-OHDA. Hence, caspase-3 mediated PARP cleavage following exposure to 6-OHDA appears independent of CB and CD alterations. These studies suggest alternate pathways and potential therapeutic targets of cell death associated with oxidative stress, CC, and lysosomal dysregulation.